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PROLINE ACCUHOLATION IN OIL PALM 
POLYEMBRYOGENIC CULTURES UNDER VARIOUS CONDITIONS 
By 
AHMAD TARMIZI BIN HASHIM 
October 1 9 9 2  
Supervisor As soc . Prof . Haj j ah Marziah 
Mahmood , Ph . D .  
Faculty Science and Environmental Studies 
Low temperature of l SoC to 2 00C was observed to suppress 
t h e  g r o w t h  and mu l t i p l i c a t i o n c ap a c i t y o f  o i l  p a l m  
polyembryogenic cul ture s .  Thi s  condition enabled the cul ture s 
to be mainta ined for a t  l e a s t  s ix months durat ion wi thout 
subcul ture and thus was suitable for minimal growth storage of 
in vitro cul tures . 
P r o l ine , a . univ e r s al s t r e s s  indi c a t o r , was found t o  
a c cumu l a t e  in o i l  palm cultures under low t empe rature and 
moisture stresses ( sucrose treatment ) but not under anaerobic 
s tres s (non- agitated liquid media treatment ) .  Sucrose treatment 
a t  0 . 5  M c au s e d  mo i s t u r e  r e du c t i on and indu c e d  p r o l i n e  
a c cu m u l a  t i o n. I n  a d d i  t i o n , when c omb i n e d  w i  t h  l o w  
xxii 
temperature s torage i t  extended the low temperature tolerance 
and prolonged the subcul ture durat ion for at least nine months . 
The appl ication o f  exogenous proline and ornithine at 1 0  
roM could a l s o  induce p rol ine ac cumula t i on in the cul ture s . 
However, only low level of proline accumulated with application 
of g l u t ami c a c i d, g l utamine and arginine Incons i s t ent 
pattern was observed wi th pyrrol ine - S - carboxyl ic acid ( PS C ) . 
P S C  reductase ( EC 1 . 5 . 1.2 ) and ornithine aminotrans ferase ( EC 
2 . 6 . 1 . 1 3 )  were f ound to involve d i r e c t ly/ ind i r e c t l y  with 
proline biosynthes is in polyembryogenic cultures . The specific 
activi t i e s  of the s e  enzyme s and s oluble protein were highe r 
under low temperature and moi s ture stre s s es . S ince exogenous 
ornithine could induce proline accumulation and there was an 
act ive involvement of orni thine aminotrans ferase, orni thine 
c o u l d  be o n e  o f  t h e  p r e f e r r e d  p r e cu r s o r s  f o r  p r o l i n e  
biosynthes is in o i l  palm cultures. 
S im ila r l y, Thi o p ro l i n e  ( p r o l i n e  ana l o g )  i nc r e a s e d  
prol ine ac cumul a t i on but p roduced s ome tox i c  e f f ect which 
eventually kil led the culture s . Polyembryogenic cultures were 
found to ut i l i z e  the exogenous proline and ornithine more 
efficiently in the liquid media than in the solid media . The 
p ro l i n e  i n  a c cumu l a t e d  cul t ur e s  wh i c h  we r e  t re a t e d  w i t h  
exogenous prol ine , orni thine and subj ected t o  low temperature 
xxii i  
s tres s  was observed to return to normal level on tranferring to 
the n o rmal media and c ondi t ions . Thi s  sugge s t ed that the 
prol ine accumulated was readily uti l i zable when returned to 
n o rm a l  c on d i t i o n s  a n d  c o u l d  b e  c o n s i d e r e d  as a l ab i l e  
metabolite in oil palm polyembryogenic culture s . 
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